The upward fluxes of phosphate across the overlying water-sediment interface were evaluated by three different methods. In method I, the fluxes were estimated from vertical profiles of interstitial phosphate concentrations, followed by the diagenetic model (Fick's law). Measurment of fluxes in method II was based on the changes in phosphate concentrations of overlying water in the core tubes in cubated under simulated in situ dissolved oxgen conditions, and in method III, phosphate release was measured during the incubation of overlying water with surface sediments in glass bottles under dark conditions at three different temperatures. The fluxes determined by these three methods agreed well with each other. It was considered that during the summer period, in situ fluxes in our study area might reach almost the potential level. Moreover, it was evident that the flux was influenced by ambient tem perature under anaerobic condition.
In the coastal marine environment, phosphate release from bottom sediments plays a great role in its circulation. Particularly in shallow waters, many particulate phospho rus materials sink from surface waters to the bottom, and a large amount of phosphorus (as phosphate) released from sediments may provide a significant source of dis solved inorganic phosphate in seawater. Therefore, sedi ments can act as a buffer and maintain a certain phosphate level in the overlying water on bottom sediments.
Our study area, Harima-Nada, the Seto Inland Sea, Japan is a eutrophic region and red tides often occur dur ing summer. Several studies were carried out regarding the nutrient concentration, its inflow from land water and bot tom chemical conditions (e.g., Shiozawa et al.,1) Yanagi et al.,2) Montani et al. 3 ). These results indicated that our study area was phosphorus-rich and the quantitative esti mation of phosphate release from sediments could be very important to clarify its influence on nutrient dynamics and in situ biological processes. However, little information on this subject is available.
In the past decade, there have been many studies of the mechanism of phosphate release from marine and lake sediments (e.g., Kobayashi and Nishimura4). Previous stu dies have shown that physico-chemical conditions such as water temperature, dissolved oxygen concentration in over lying water, and macrobenthos activities led to fluctuation of the phosphate release rate from the sediment. Among various environmental parameters, the most important fac tor regulating phosphate release from sediments was the dissolved oxygen concentration. [5] [6] [7] Until today, two kinds of methods for evaluation of phosphate upward fluxes from coastal sediment were often used. One is an estimation using the diagenetic model (Fick's law) and another is measuring with benthic cham bers. Ten core samples collected in the port of Aji were sealed immediately at both ends with rubber bungs and were brought back to the laboratory within one hour. Using a Glove Bag (Instruments for Research and Industry Co.) and purging the inside air with nitrogen gas, all procedures from cutting cores to interstitial water extraction were con ducted without air. Inside the bag, the upper 4 cm of sur face sediment was collected from about ten cores, homogenized, and a part of the sediment was divided in five tubes and sealed for extraction of interstitial water. The interstitial water was separated from the solid phase by centrifugation at 3000 r.p.m. for 15 min. The super natant was filtered through a membrane filter (Millipore HA) using a disposable filter and syringe. After these procedures, the remains of the surface sediment samples were taken out from the bag, homogenized again in the at mosphere, and the interstitial water was extracted as de scribed above. Phosphate analyses of interstitial water ex tracted under both anaerobic and aerobic conditions were conducted.
Estimation of Upward Flux of Phosphate across the Over lying Water-sediment Interface
In this study, we estimated the upward flux of phos phate across the overlying water-sediment interface by three different methods. In method I, fluxes were esti mated from vertical profiles of interstitial phosphate con centrations in sediment cores, using the diagenetic model (Fick's law), described by Berner.9) The flux was calculated using equation (I).
Flux= ƒÕ
Ds(ƒÂC / ƒÂX) (1) where 0 is the porosity of the sediment, Ds is the diffusion coefficient, C is the phosphate concentration in the interstitial water, and X is the depth of the sediment. 
In equation (2) The results of phosphate analysis for interstitial waters extracted under both aerobic and anaerobic conditions are shown in Table 1 . These sediment cores collected from the port of Aji were colored black and seemed to be in a reduc- Table 2 . The vertical profiles of interstitial phosphate dur ing the incubation under in situ conditions are shown in Fig. 3 . In method I , phosphate release for 9 days was esti- In situ vertical distribution of dissolved phosphate concentra tion in interstitial water and oxygen concentration in the bottom water during the summer period. The Effect of Ambient Temperature on Phosphate Release We attempted a supplemental experiment to clarify the effect of ambient temperature. Figure 5 shows changes in phosphate concentration in overlying water incubated with surface sediment in glass bottles during the experi ment. The higher the temperature was, the higher was the observed phosphate concentration at the different tempera Ka-Kc; based on the data in Table 2 . Kl-K3; based on the data in Fig. 4 . 
Discussion
Until today, few studies were carried out on the effect of temperature and storage on the nutrient measurements of interstitial waters (e.g., Fanning and Pilson121). However, the effect of the air on the measured interstitial phosphate concentrations during procedures from cutting cores to the extraction of the interstitial water for coastal sedi ments was not clear, although there was concern for the effect of the air on interstitial nutrient analysis. Phosphate concentrations for interstitial waters extracted under both aerobic and anaerobic conditions were determined using the Glove Bag. Based on the results of phosphate analyses for both aerobic and anaerobic conditions which are shown in Table 1 , we believed that the effect of the interac tion between surface sediment and air can be ignored, if all the procedures from cutting cores to the extraction of inter stitial water are carried out in a few hours.
The correlation between the dissolved oxygen concentra tion in bottom water and the upward phosphate fluxes esti mated by method I during the summer period are shown in 
